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 The development of the vegetable industry is inseparable from the support of policies. At 

present, the agglomeration of the vegetable industry is continuously optimized, while 

industrialization and scale are constantly evolving. In order to explore the impact of 

production support by local government policies on the scale of vegetable planting, and 

the problems existing in these policies, this research estimates the efficiency of policies 

production support on vegetable cultivation. To this end, an overview of the vegetable 

production policies and measures in the main vegetable-producing areas in Xingtai, Hebei 

province was conducted. The structural equation model was applied to test the relationship 

and extent of vegetable production support policies on the vegetable planting scale. 

Results of the research showed that the production support policy has a positive effect on 

the degree of vegetable price fluctuation and the scale effect does exist, while the direct 

effect on the scale planting was not significant. However, the indirect effect of taking the 

degree of price fluctuation as the intermediary variable was significant. It indicates that 

production support policies may affect scale through the degree of price fluctuations. 

Policymakers should improve the policy system, and increase the content of subsidies. 

Promote cooperation between small-scale farmers and large-scale business entities. 
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1. Introduction  

As a representative of fresh produce, vegetables 

are easily affected by the weather and seasonal 

impact, which sometimes leads to the vegetable 

market prices fluctuating greatly with both farmer 

profit and consumer interest loss. Thus, it would 

be better to rely on government forces for 

regulation, rather than rely on the adjustment of 

the market only. Since the reform and opening-up, 

China's vegetable industry has developed rapidly. 

The production level and safety of vegetables 

have been significantly improved. The marketing 

circulation system is improved to be more and 

more efficient and flexible. And the vegetable 

industry policy system is also constantly 

improved. According to statistics, in 2020, 

China's sown area of major crops reached 167,487 

thousand hectares, among which the sown area of 

vegetable melons was 22,556 thousand hectares, 

and China's total vegetable output was 749.129 

million tons[1]. The No.1 Document of China's 

Central Government in 2020 proposed to further 

improve the agricultural subsidy policy[2]. The 

No.1 Document of China's Central Government in 

2021 emphasized the need to accelerate 

agricultural modernization and strengthen support 

for modern agricultural science and technology[3]. 

In order to support the development of the 

vegetable industry, the central and local 

governments in China have issued a large number 

of policies to cover the vegetable production links 

(Huang and Ding 2016), which mainly include 

agricultural infrastructure construction, quality 

and safety strengthening policies, agricultural 

insurance subsidies, construction of information 

and technology level and so on. Therefore, the 

research on vegetable production support policy 

may have some theoretical and practical 

significance to the development of the vegetable 

industry. 

China's vegetable industry agglomeration and 

scale process continue to advance. The vegetable 

production areas in China are mainly distributed 

in South China, Yangtze River Basin, Southwest, 

Northwest, Northeast, Huanghuaihai river, and 

Bohai Rim (Ji et al., 2018). Agricultural 

production cooperatives, large growers, family 

farms, and leading enterprises are the primary 

operators of large-scale vegetable planting, which 

grow continuously (Wang and Hu 2016). 

Meanwhile, with the development of vegetable 

industry agglomeration and the expansion of large 

vegetable business entities, various large-scale 

business models of vegetables continue to 
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develop. The market for small-growing farmers 

has been squeezed and the aging of the population 

leads to a shortage of rural labor supply. Under 

this circumstance, the local government conducts 

market regulation through policy guidance, 

thereby ensuring the advantages of the vegetable 

industry, expanding the circulation, improving the 

income of the vegetable business, and promoting 

the large-scale development of the regional 

vegetable industry. It is worth studying that 

whether the vegetable production support policy 

implemented by the local government plays an 

important role in the scale of vegetables in the 

process of promoting the large-scale development 

of the local vegetable industry. Therefore, this 

paper will explore how the vegetable production 

support policy affects the scale development of 

the regional vegetable industry. 

Based on the actual development of the regional 

vegetable industry, local governments have 

implemented a series of vegetable production 

support policies. Scholars have made a series of 

analyses on the implementation of the vegetable 

production support policy. The current vegetable 

production support policies include financial 

investment (Prosperi et al., 2021), policy-based 

financial and credit insurance (Yang and Li 2019), 

cultivating new technology and new management 

mode, optimizing the structure of the facility 

(Song and Robinson 2020), construction of the 

high-standard industrial park, establishing 

vegetable market information exchange platform, 

farmers' experience, and skills training (Shrestha 

et al., 2016) and so on. On the impact of support 

policies for vegetable production, local vegetable 

production support policies are poorly coherent 

and cannot meet the policy objectives (Marcu and 

Meghisan 2015). The subsidy standard is low, the 

county public services are under great pressure 

(Kneafsey et al., 2013). The subsidy system is not 

strong enough and lack of effective supervision 

(Yang et al., 2019). The local financial subsidy 

capacity is insufficient, with less scope and 

variety of subsidies (Yang and Li 2019).  

In view of a series of problems existing in China's 

current vegetable industry policy, scholars believe 

that financial investment should be increased and 

subsidies for the vegetable industry to benefit 

farmers should be expanded (Dong et al., 2019). 

A vegetable policy-based insurance system 

should be established (Prosperi et al.,2021). The 

system of institutional norms should be improved, 

ensuring that policies to benefit farmers are fully 

implemented (Qiang et al., 2019).  Build a 

vegetable information platform to make vegetable 

planting and sales information more transparent 

(Shrestha et al., 2016). 

The scale of vegetable cultivation is influenced by 

both internal and external factors. External factors 

such as policy environment, market conditions 

and production, and operating environment will 

affect the vegetable planting scale. From the 

perspective of policy factors, various subsidy 

support policies will affect the expansion of the 

vegetable planting scale (Zhang et al., 2020). 

Supporting policies and a perfect market system 

provide important conditions for the scale of the 

vegetable industry (Song and Robinson 2020). 

Agricultural production technology training can 

significantly enhance the willingness of farmers to 

expand their planting scale (Schreinemachers et 

al., 2016). In addition, the scale of vegetable 

planting is also affected by the age of farmers, the 

number of the family labor force (Wang and Hu 

2016), household income, behavioral preferences 

(Yang and Li 2019), and other household internal 

factors. 

Promoting the large-scale development of the 

vegetable industry cannot be isolated from policy 

support. The current overall effect of the 

vegetable industry scale is insufficient. Market 

information lags behind, and the production 

organization is weak (Mariyono 2018). Vegetable 

planting varieties and production methods are 

backward (Ji et al., 2018). In order to better 

promote the regional vegetable industry scale, it’s 

better to expand the role of policy in benefiting 

farmers in land transfer, production base 

construction, quality supervision, technology 

promotion, and other aspects (Dong et al., 2019). 

Constantly improve market information 

construction and promote brand incubation 

(Huang and Ding 2016).  

In summary, previous research has emphasized 

the impact of policy support on the scale of 

vegetable industrialization, which has analyzed 

the problems existing in the vegetable production 

support policy and the obstacles to the large-scale 

development of the vegetable industry. But in 

general, the current production support policy on 

vegetable scale production research is less, mostly 

focusing on bulk agricultural products such as 

grain and oil, as well as agricultural scale 

operation model. We will explore the impact of 

production support policies on the vegetable 

planting scale in practice. Start from the 

implementation of vegetable production support 

policy of main vegetable producing areas in 

Nanhe district, Xingtai city, Hebei province, 

China. Use structural equations to test the 

relationship and degree of fresh production 
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support policy on the vegetable planting scale 

through field research. Thus to find out the 

shortcomings of the current vegetable production 

policy and the possible future development 

direction.   

2. Material and METHODS  

2.1. Selection of the study area 

This study was examined in the Nanhe district, 

Xingtai city, Hebei province, China, which is 

situated in the North China plain. The total 

population is 350,400. And it covers an area of 

418 square kilometers, among them, the arable 

land area is about 300 square kilometers, with 

69.3 square kilometers of vegetable planting 

area[4]. The Nanhe district continuously promotes 

the progress of rural revitalization work under the 

guidance of science and technology and adjusts 

the agricultural planting structure actively. And 

the Nanhe district vigorously develops 

characteristic agriculture such as the planting of 

facility vegetables, flowers, and Chinese 

medicinal materials, which help increase 

agricultural efficiency and farmers' incomes. The 

Ministry of Agriculture and Rural Affairs 

identified Nanhe district as a demonstration 

county for basically realizing the full 

mechanization of major crop production in 

December 2020. Nanhe district was rated as a 

demonstration county for pest control in April 

2021. The vegetable industry in Nanhe district is 

relatively mature, mainly with open-ground 

vegetables and greenhouse vegetables. The 

vegetable planting is mostly made by families, 

followed by vegetable production cooperatives. 

The vegetable industry agglomeration is obvious. 

Greenhouse vegetable production in Nanhe 

district is mainly gathered in the East 

Zhengzhuang Village, Qie village, and Southeast 

Zhang Village. The greenhouse is dense, and the 

planting varieties are relatively concentrated, 

concluding with cucumber, tomato, courgette, 

pepper, potato, etc. 

In recent years, the Nanhe district has taken the 

development of the vegetable industry as the 

focus development and taken a series of effective 

measures to increase the poor income in the 

vegetable industry. In 2016, the Nanhe County 

Government cooperated with China Agricultural 

University to build the Nanhe Agricultural 

Carnival and invested 17.164 million yuan in 

leading enterprises to distribute dividends to poor 

families and drive farmers to generate income. 

The Implementation Plan of the 2018 Vegetable 

Industry Development Subsidy Project in Nanhe 

County was formulated in 2018. The construction 

of high-end facilities, brand promotion, green and 

ecological cultivation, and other links were 

subsidized, which drive the upgrading of the 

county vegetable industry. The Nanhe County 

Government invest 3.22 million yuan with 

financial funds to build a mushroom ecological 

industrial park and improve the ability of the 

vegetable industry to alleviate poverty and 

increase income. 

For the general vegetable growers, the local 

vegetable production support policies mainly 

include greenhouse construction loans, 

greenhouse insurance, greenhouse subsidies, 

grassroots agricultural technology extension 

service, etc. General farmers can enjoy less 

production support policies than rural poor 

households. In addition, the field investigation 

found that most vegetable farmers had not 

received any subsidies, and a few farmers had 

received subsidies once or twice. At the same 

time, some farmers reported that the loans were 

interest-bearing loans, the greenhouse insurance 

compensation was small and high handling fee, 

and the frequency of technical promotion services 

was less. General growers are in a weak position 

in the supply chain. The vegetable market price 

fluctuates greatly, and the income of ordinary 

farmers is easily affected by the market situation. 

It’s easy to lose profit with neither production 

subsidies, nor good sales channels, which affects 

the enthusiasm of farmers to expand the 

production scale.  

2.2. Model hypothesis 

Farmers' planting decisions are not only affected 

by internal factors such as land resources (Liao et 

al., 2019), labor force, and self-owned funds 

(Rana 2021), but also by external factors such as 

subsidy policies (Qian et al., 2020), taxation 

(Shrestha et al., 2016), market conditions and 

information level (Mariyono 2018). To improve 

profits and change the management level of 

family vegetables, farmers may choose to expand 

the scale of vegetable planting under the influence 

of policy subsidies, stable market prices, and 

changes (Qian et al., 2020) to obtain higher 

returns from supply and demand. Based on the 

existed research of past scholars, the production 

support policy, price fluctuation degree and scale 

effect are taken as the independent variables, and 

the scale planting is taken as the dependent 

variable to build a theoretical model. The 
[4] Data source: http://nync.xingtai.gov.cn/ 
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following are the variable explanations for this 

study. 

The production support policy refers to a series of 

measures provided by local governments to 

improve the vegetable business environment, 

reduce the economic burden of farmers, improve 

the enthusiasm for vegetable planting, and 

promote the development of the regional 

vegetable industry (Ding and Rebessi 2020). It 

mainly includes vegetable field infrastructure 

construction, greenhouse insurance, technology 

promotion and training construction, etc. 

The price fluctuation degree is the signal of 

vegetable market change, which is directly related 

to the planting income of fajrmers. The drastic 

price fluctuations will affect the economic 

benefits of farmers, thus affecting their planting 

and management decisions in the next year (Kong 

et al., 2019). Therefore, the degree of price 

fluctuation has an important impact on farmers' 

planting scale decisions. The scale effect refers to 

the internal economic benefits brought by the 

expansion of land scale, the appropriate amount of 

production means and agricultural technology, the 

improvement of land output rate, as well as the 

external economic benefits brought by the 

continuous improvement of the agricultural 

division of labor and service system (Zhang et al., 

2020). Large-scale planting refers to the behavior 

of farmers choosing to expand the planting scale 

or join professional cooperatives to improve the 

planting organization degree under the influence 

of various factors such as individual, family, 

market environment, and policy environment. 

In view of the influence of production support 

policy on large-scale vegetable planting in this 

study, all of them are relatively abstract concepts, 

which can only be compared with a large amount 

of data and cannot avoid the bias caused by 

subjective evaluation. Thus it is more suitable to 

use the structural equation model for evaluation. 

For this consideration, we construct a structural 

equation model of the influence mechanism of 

production support policy on large-scale 

vegetable planting (Figure 1) to test the research 

hypothesis. 

Figure 1. Structural equation model and assumptions 

Production support policies can be understood as 

a series of producer support policies provided by 

the government to support vegetable production, 

such as industrial awards and subsidies, policy-

based vegetable insurance, agricultural machinery 

purchase subsidies, industrial training, etc. 

Demirdogen et al., (2016) analyzed the farm data 

in two regions of Turkey and found that food 

subsidies had a significant impact on the 

motivation to grow food crops. Based on the 

survey of farmers in Liaoning Province, it’s found 

that the agricultural subsidy level has a significant 

positive impact on the comprehensive efficiency 

and scale effect of farmers' production and 

operation (Shrestha et al., 2016). As a 

representative of fresh agricultural products, 

vegetable yields have a great impact on the 

planting scale, technology, and climate. Scholars 

have mentioned the positive impact of production 

support policies on the planting scale behavior 

and planting scale effect of agricultural products. 

Therefore, concerning similar studies, Hypotheses 

1 and 2 are proposed: 

Hypothesis 1: Production support policy has 

a significant positive impact on the scale effect. 

Hypothesis 2: Production support policy has 

a significant positive impact on large-scale 

planting. 

Vegetable price fluctuation is affected by 

season, weather, and market supply, the 

information asymmetry also exists in the supply 

chain of agricultural products, leading to the 

asymmetry between vegetable prices and their 

planting scale. For a period of time, scholars are 

controversial about the price regulation effect of 

the vegetable policy. With the continuous 

development of the policy, its regulation effect on 

the vegetable market price is becoming more and 

more obvious. Ding (Ding and Rebessi 2020) 

analyzes the effect of EU agricultural policies and 

concludes that transfer payments have a 

regulating effect on agricultural prices. Some 

scholars also simulated the prices of five types of 

vegetables, which proved that the policy 

regulation measures can effectively reduce the 

fluctuation range of vegetable prices. It is found 

that compared with other links, the regulation 

policy of the production link lasted the longest, 

which has a positive effect on the price increase of 

the vegetable market (Kong et al., 2019). 

Referring to similar studies the scholars, 

hypothesis 3 is proposed. 

Hypothesis 3: Production support policy has 

a significant positive impact on the degree of price 

volatility. 
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As fresh products, vegetables are easy to be 

affected by market price fluctuations, prone to the 

vegetable unsalable phenomenon. Policies are 

playing a more and more role in regulating 

vegetable prices. The relatively stable fluctuation 

of vegetable prices can benefit all the subjects of 

the supply chain. When vegetable prices change, 

it will have different effects on farmers of 

different planting sizes (Qian et al., 2020). So, in 

the case of stable prices, whether farmers can 

expand their income can be realized by expanding 

the planting scale. Therefore, hypotheses 4 and 5 

are proposed. 

Hypothesis 4: The degree of price fluctuation 

has a significant positive impact on the scale 

effect. 

Hypothesis 5: The degree of price fluctuation 

has a significant positive impact on large-scale 

planting. 

The income of vegetable planting is affected 

by the planting area, output, input cost, market 

price, and other aspects. Among them, large 

vegetable growers are easier to make profits than 

small farmers. (Bovay and Sumner 2018) found 

that farmers growing under the food safety 

modernization act (FSMA) cost much less 

productivity than other farmers. At the same time, 

among the growers implemented by FSMA, large 

farmers benefit more than small farmers. In 

pursuit of higher profits, farmers may choose to 

expand their planting scale. Therefore, hypothesis 

6 is proposed. 

Hypothesis 6: The scale effect has a 

significant positive effect on scale planting. 

2.3. Study design 

To obtain research data, a questionnaire survey 

was conducted for vegetable farmers, which was 

Table 1. Design of this study scale. 

latent variable 

Observed 

variable 

number 

Observational variable questions mean value 
standard 

deviation 

Item reference 

source 

Production support 

policy 

PSP1 

The government provides financial 

support (industrial subsidies and financial 

credit support). 

3.02 1.029 

(Qian, Ito, and 

Zhao 2020) 

PSP2 

The government provides construction 

support for infrastructure (agricultural 

machinery purchase subsidy, vegetable 

standardized park construction 

subsidy...). 

2.89 0.986 

PSP3 
The government conducts industrial 

training and policy publicity. 
3.49 0.996 

PSP4 

At present, there are many channels to 

obtain vegetable production policy 

support, and the procedure is simple. 

2.64 0.828 

Scale effect 

SE1 
The income of vegetable planting is 

affected by the planting scale. 
4.05 0.646 

(Zhang et al., 

2020) 

SE2 
Farmers with large-of vegetables are 

more likely to benefit. 
3.87 0.66 

SE3 

The government encourages farmers to 

expand the scale of vegetables and gives 

corresponding support. 

2.63 0.721 

Price fluctuation 

degree 

PFD1 

Vegetable planting is easily affected by 

the fluctuation degree of vegetable 

market price. 

4.5 0.608 

(Kong et al., 

2019) 
PFD2 

The fluctuation degree of vegetable price 

will affect the planting scale of farmers. 
3.73 0.985 

PFD3 

The government has carried out policy 

regulation to stabilize the vegetable 

market prices. 

2.63 0.766 

Large-scale 

planting 

SP1 
Expanding vegetable planting scale can 

increase family income. 
3.91 0.722 

(Bovay and 

Sumner 2018) 
SP2 

Expanding the scale of vegetable planting 

is in line with the current market 

situation. 

3.52 0.673 

SP3 
There are currently plans to expand the 

scale of vegetable planting. 
2.97 0.97 
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based on the Likert scale. It mainly consists of two 

major parts, and the first part is the individual 

attributes of farmers, including age, gender, 

education level, planting years, self-owned arable 

land area, and the proportion of vegetable income 

in family income, etc. The second part includes 

production support policy, scale effect, price 

fluctuation degree, and large-scale planting.  

To ensure the reliability and validity of 

measurement tools, scales are used in domestic 

and foreign literature (Table 1). Pre-survey was 

conducted before the finalized and formal survey 

to assess the questionnaire design and word 

appropriateness, which was modified 

appropriately according to the specific object and 

purpose of this study. 

2.4. Sampling strategy 

The respondents of this study were vegetable 

planting farmers in Nanhe district, Xingtai city, 

Hebei province. The data source from 207 

vegetable planting farmers was collected in June 

2021 and analyzed. The farmers were randomly 

selected from five villages, concluding 

Dongzhengzhuang Village, Dalin Village, Wutun 

Village, Qie Village, Southeast Zhang Village and 

Xingzhou Modern agricultural and sideline 

products International logistics Center. They were 

representative villages of vegetable planting in the 

Nanhe district. The planting and sales of 

vegetables in these areas are relatively 

concentrated, and the farmers have many years of 

planting experience, which has a good 

investigation role in this research. 

2.5.Reliability and validity analysis 

The reliability and validity of the questionnaire 

were tested (Table 2). The intrinsic reliability 

analysis is shown that the value of Cronbach’α 

for each latent variable of the questionnaire was 

0.816. The Cronbach’α values for the four latent 

variables were 0.788,0.811,0.798, and 0.814, 

which all meet the requirements of greater than 

0.7. It means that the setting of the question item 

has good correlation and consistency, which can 

achieve the research purpose. The KMO and 

Bartlett sphericity tests were performed on the 

data. The results showed that the KMO test 

coefficient of the questionnaire was 0.746, greater 

than 0.5. The Bartlett sphericity test has an 

approximate chi-square value of 525.835 and a P-

value of 0.000, less than 0.001. It shows that the 

questionnaire has structural validity and is 

suitable for factor analysis. The confirmatory 

Table 2. Test of the reliability and validity of the factor variables 

latent variable observable variable 

 factor 

loading  Cronbach α coefficient 

Production support policy 

The government provides financial support (industrial 

subsidies and financial credit support). 
0.766 

0.788 

The government provides construction support for 

infrastructure (agricultural machinery purchase subsidy, 

vegetable standardized park construction subsidy...). 

0.671 

The government conducts industrial training and policy 

publicity. 
0.636 

At present, there are many channels to obtain vegetable 

production policy support, and the procedure is simple. 
0.722 

Scale effect 

The income of vegetable planting is affected by the planting 

scale. 
0.76 

0.811 Farmers with large-of vegetables are more likely to benefit. 0.761 

The government encourages farmers to expand the scale of 

vegetables and gives corresponding support. 
0.579 

Price fluctuation degree 

Vegetable planting is easily affected by the fluctuation 

degree of vegetable market price. 
0.616 

0.798 
The fluctuation degree of vegetable price will affect the 

planting scale of farmers. 
0.481 

The government has carried out policy regulation to 

stabilize the vegetable market prices. 
0.487 

Large-scale planting 

Expanding vegetable planting scale can increase family 

income. 
0.534 

0.814 
Expanding the scale of vegetable planting is in line with the 

current market situation. 
0.645 

There are currently plans to expand the scale of vegetable 

planting. 
0.728 
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factor analysis of the questionnaire was 

conducted, using SPSS 26.0. And the factor load 

of the observed variables ranged from 0.487 to 

0.766, overall greater than 0.5. It shows that the  

observed variables set have reliable validity and 

can be used for the analysis. 

 

3. Results 

3.1. Descriptive statistics 

Descriptive statistics of the used variables in this 

study are revealed in Table 3. Results reveal that 

only 3% of vegetable farmers are under the age of 

40, which indicates that the farmers engaged in 

vegetable farming in the survey areas were 

generally older. Most of the farmers were over 45 

years old, accounting for 82.5% of the total 

respondents. Among the respondents, Farmers 

with an education level below junior middle 

school accounted for 30% and farmers above 

junior high school and below accounted for 70%. 

This also shows that the education level of the 

vegetable planting farmers in the survey area is 

mostly at the junior middle school level. 

Compulsory education is relatively much more 

universalized. According to the survey, 94.9%of 

rural households have less than three people. It 

indicates that vegetable planting is mostly 

contracted by household units. It’s found that 

19.4% of large vegetable growers have a planting 

area of more than 1.6 acres, and most farmers have 

2-4 vegetable greenhouses, covering an area of 

about 0.5~1.5 acres. And 74.5% of the farmers' 

vegetable planting years in more than 5 years.  

 

 

At the same time, 64.7% of farmers' vegetable 

planting income has accounted for more than 80% 

of their total family income. It shows that the 

region has been engaged in the development of the 

vegetable industry for a long time. Most of the 

farmers have long experience in vegetable 

planting, and the planting area of the farmers is 

also expanding. Vegetables have become the main 

industry to increase the income of the farmers in 

the region. 

3.2. Analysis of the latent and observed 

variables 

The overall levels of the production support policy, 

price fluctuation degree, scale effect, and large-

scale planting are shown in Table 4 and Table 5. 

The core of each observed variable ranged from 5 

to 1, indicating strongly agree, agree, neutral, 

disagree, and strongly disagree.  

The mean value of the four observed variables of 

the production support policy was higher than the 

neutral evaluation value of 3, ranging between 

Table 3. Sample feature description 

Variables Characteristi

c 

Frequenc

y 

Percenta

ge 

Variables Characteristi

c 

Frequenc

y 

Percentag

e 

Gender Male 134 65% Vegetable 

planting 

area 

 

<0.5 acres  38 18.3% 

Female 73 35% 0.5~0.8 acres 80 38.5% 

Age <35 Years  0 0 0.8~1.15 acres  36 17.4% 

36-40 years 6 3% 1.15~1.5acres 13 6.4% 

41-45 years 30 14.4% >1.6 acres  40 19.4% 

46-50 years 82 39.6% Planting 

years 

<3 years 19 9% 

>51years 89 43% 3-5 years 34 16.5% 

Education Below 

Primary 

school 

5 2% 5-7 years 25 12% 

Primary 

school 

58 28% 7-9 years 40 19.3% 

junior high 

school 

115 56% >9 years 89 43.2% 

High school / 

technical 

secondary 

school 

25 12% The 

proportion 

of 

vegetable 

planting 

income in 

household 

income 

<20% 0 0 

College degree 

or above 

4 2% 20%-40% 8 4% 

Number of 

household 

labor 

1 9 4.6% 40%-60% 14 6.5% 

2 130 63% 60%-80% 51 24.8% 

3 57 27.3% >80% 134 64.7% 

4 and above 11 5.1%     
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2.64 and 3.49. It was found that most farmers said 

that they could enjoy less vegetable production 

support policies, the scope of subsidies is small, 

the amount is low, and the subsidy funds are not 

issued in time. In general, farmers are less 

satisfied with the local production support policies. 

The mean value of the 3 observed variables for 

price fluctuation degree is between 2.63 and 4.5, 

which is generally above the neutral evaluation 

value of 3. It is found that in the survey, most 

farmers think that the vegetable market price 

fluctuates greatly, affecting the vegetable planting 

scale of farmers. And they think the role of the 

government in stabilizing vegetable market prices 

is mediocre. 

 

The overall level of scale effect and large-scale 

planting is shown in Table 5. The values of the 

three observed variables for economies of scale 

were 4.05, 3.87, and 2.63 with overall neutral 

evaluation values greater than 3. It shows that 

most farmers think that the scale of planting is 

closely related to profit. The mean of the three 

observed variables for large-scale planting was 

3.5, higher than the neutral level of 3. It shows that 

farmers in the surveyed area generally have a 

positive attitude towards vegetable scale, and may 

be reluctant to expand the scale of vegetable 

planting due to age, family labor force, or 

vegetable market conditions. 

3.3. Model analysis of the structural equations 

3.3.1. Model matched with moderate test 

There are more than 20 metrics testing the 

adaptation of structural equation models. In this 

paper, χ2, χ2 / df, GFI, AGFI, RMSEA, IFI, TLI, 

and CFI were selected. Model adaptation criteria 

after performing the theoretical model after 

constant corrections are shown in Table 6. 

3.3.2. SEM path coefficient 

In this paper, the model was parameter estimated, 

and the path coefficients of the structural models 

are shown in Table 7. The standardized path 

coefficients of the structural equations were used 

to illustrate the relationship between the variables 

within the model, with larger values indicating a 

stronger degree of association. The P-value of the 

path coefficient test was used to determine the 

significance of this pathway coefficient and thus 

whether there were significant effects between 

variables. The path coefficient of the production 

support policy on the scale effect is 0.35, the path 

coefficient for the degree of price fluctuation is 

0.62, and the path coefficient for large-scale 

planting is 0.12. The path coefficient of the degree 

of price fluctuation on the scale effect and the 

scale planting is 0.19 and 0.72, respectively. The 

path coefficient of scale effect on scale planting 

was 0.32. From the significance of the P-values of 

each path coefficient, the production support 

policy has a significant effect on price fluctuation 

and scale effect, the price fluctuation has a 

Table 4. Descriptive statistics of the latent variables 

Latent variable Number Observational variable questions   Mean value   standard deviation  

Production 

support policy 

PSP1 

The government provides financial 

support (industrial subsidies and 

financial credit support). 

3.02 1.029 

PSP2 

The government provides 

construction support for 

infrastructure (agricultural 

machinery purchase subsidy, 

vegetable standardized park 

construction subsidy...). 

2.89 0.986 

PSP3 
The government conducts industrial 

training and policy publicity. 
3.49 0.996 

PSP4 

At present, there are many channels 

to obtain vegetable production 

policy support, and the procedure is 

simple. 

2.64 0.828 

Price fluctuation 

degree 

PFD1 

Vegetable planting is easily affected 

by the fluctuation degree of 

vegetable market price. 

4.5 0.608 

PFD2 

The fluctuation degree of vegetable 

price will affect the planting scale 

of farmers. 

3.73 0.985 

PFD3 

The government has carried out 

policy regulation to stabilize the 

vegetable market prices. 

2.63 0.766 
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significant effect on large-scale planting, and the 

scale effect has a significant effect on large-scale 

planting. However, the significance test of the P-

value of the production support policy for large-

scale planting and the price fluctuation degree to 

the scale benefit is greater than 0.05 level. The 

reasons for which it is not directly related remain 

to be examined. 

3.4. Mediation effect test 

From the result of model estimation, the direct 

effect of price fluctuation degree on scale benefit 

and production support policy on scale planting is 

not significant. In order to verify the relationship 

between the variables, and test whether the 

variables have significant effects through 

mediation variables, the mediation effect test 

method used in this paper is the Bootstrapping 

self-help method. The repeated sampling 

technique was used to construct confidence 

intervals for confidence intervals of various 

effects. The bootstrap method partly overcomes 

the confidence interval estimation bias problem 

caused by the non-normal distribution of the 

mediation effect. It is the most effective mediation 

effect test method at present. Therefore, this 

approach is used to perform the mediation effect 

test. The results of the mediation effect test are 

shown in Table 8. 

Table 5. Descriptive statistics of the latent variables 

latent variable Number Observational variable questions Mean value Standard deviation  

Scale effect 

SE1 
The income of vegetable planting is 

affected by the planting scale. 
4.05 0.646 

SE2 
Farmers with large-of vegetables are 

more likely to benefit. 
3.87 0.66 

SE3 

The government encourages farmers 

to expand the scale of vegetables 

and gives corresponding support. 

2.63 0.721 

Large-scale 

planting 

SP1 

Expanding the scale of vegetable 

planting is in line with the current 

market situation. 

3.91 0.722 

SP2 
There are currently plans to expand 

the scale of vegetable planting. 
3.52 0.673 

SP3 

Expanding the scale of vegetable 

planting is in line with the current 

market situation. 

2.97 0.97 

Table 6. Index for model fit 

Index 

Model with moderate index name 

χ2 χ2/df GFI 

AGF

I 

RM

SEA IFI TLI CFI 

Index value 118.788 2.159 

0.9

2 

0.91

8 

0.07

5 0.927 0.903 0.925 

 Reference value  The smaller the better <3 

>0.

9 >0.9 

<0.0

8 >0.9 >0.9 >0.9 

Table 7. Structural model path coefficient 

Configuration 

Standardized 

estimates S.E. C.R. P 

PFD <--- PSP 0.623 0.043 3.738 *** 

SE <--- PFD 0.189 0.089 0.521 0.602 

SE <--- PSP 0.352 0.03 1.304 ** 

SP <--- SE 0.319 0.161 1.981 ** 

SP <--- PSP 0.127 0.051 0.706 0.48 

SP <--- PFD 0.717 0.225 2.838 **  

Note: *, **, *** indicate that the statistical tests are at 10%, 5%, and 1% significant levels, respectively 
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The Bootstrapping results are shown that when 

large-scale planting is used as the mediation 

variable, both the indirect effect and the direct 

effect confidence interval of the price fluctuation 

degree on the scale effect do not include 0. It 

indicates that the total effect and the indirect 

effects are significant. The value of the mediation 

effect was 0.0509, and the total effect value was 

0.2643. 

  

The mediation variable mediates about 19 % of 

the effect, which is an incomplete mediation 

model. It indicates that the price fluctuation 

degree may affect the decision of farmers to 

expand the planting scale and thus have a positive 

impact on the scale benefit of vegetable planting 

in this region. When the influence of production 

support policy on scale planting is studied with the 

price fluctuation degree as the intermediary 

variable, the indirect effect confidence interval 

does not include 0. The direct effect confidence 

interval includes 0, the total effect and the indirect 

effects were significant, and the direct effect was 

not significant, which is, therefore, a fully 

mediated model. It shows that the impact of 

production support policies on large-scale 

planting is entirely due to the impact of production 

support policies on price fluctuation degree, 

which make the market situation change better. 

Thus, it has a positive impact on the scale of 

vegetable planting farmers. 

4. Discussion 

Production support policies have a significant 

impact on the scale effect. Hypothesis 1 is 

supported, which shows that the product support 

policy plays an important role in promoting 

vegetable industrialization and scale. Policies 

such as land transfer subsidies, production 

material subsidies, and agricultural production 

technology training and promotion implemented 

by local governments can increase vegetable 

output to a certain extent and bring internal 

economies of scale (Schreinemachers et al., 

2016). Production support policy has a significant 

impact on price fluctuation degree, and hypothesis 

3 is supported. It shows that the production 

support policy has a positive effect on the 

vegetable market, affects the fluctuation of 

vegetable prices (Kong et al., 2019), and helps to 

stabilize the vegetable market price (Gu and Wang 

2020). To a certain extent, it can reduce the 

economic losses caused by the drastic fluctuations 

in vegetable prices and improve the family 

income. 

Price fluctuation degree has a significant impact 

on large-scale planting, and hypothesis 5 is 

supported. It indicates that when the vegetable 

market is better and the price fluctuation is small, 

it has a greater impact on the decision of farmers 

to expand the scale of vegetable planting. 

Vegetable price fluctuation is directly related to 

the planting income of farmers, which affects their 

planting decisions in the next year. Farmers with 

different planting sizes are differently affected by 

price fluctuations (Ding and Rebessi 2020). The 

scale effect has a significant positive impact on 

large-scale planting, and hypothesis 6 is 

supported. It shows that the stronger the scale 

benefit of vegetable planting, the more likely 

farmers are to expand the scale of vegetable 

planting (Dong et al., 2019). The scale effect 

represents the economic benefits of vegetables. A 

high-scale effect may mean a high land yield. The 

overall market is booming. The agricultural 

division of labor and organization effect is 

obvious. In this case, the planting scale can be 

expanded. 

The direct effect of the production support policy 

on large-scale planting is not significant, and 

hypothesis 2 is not supported. However, the 

mediation effect of scale effect and large-scale 

Table 8. Bootstrapping total effect, direct effect, and indirect effects report 

Variables Effect 
Bootstrapping 

BootLLCI BootULCI 

PFD→SE 

Total effect PFD→SE 0.1576 0.3709 

Direct effect PFD→SE 0.0989 0.3277 

indirect effect  PFD→SP→SE 0.0095 0.1035 

PSP→SP 

Total effect PSP→SP 0.0693 0.2619 

Direct effect PSP→SP -0.0439 0.1583 

indirect effect  PSP→PFD→SP 0.0538 0.1671 
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planting through price fluctuation degree exists. It 

indicates that the production support policies may 

affect the scale through price fluctuations degree. 

At present, the most important factor affecting 

farmers' planting decisions is the change in the 

vegetable market situation, which directly affects 

farmers' vegetable planting income, thus affecting 

whether farmers expand the planting scale. The 

supporting policies for the income of vegetable 

planting farmers are mainly reflected in reducing 

the production input cost and increasing farmers' 

wage income or transfer income (Qian, Ito, and 

Zhao 2020). Agricultural subsidies can increase 

vegetable production by increasing the input level 

of agricultural production factors and reducing the 

level of the labor force and may not directly 

increase production by expanding the planting 

scale. Therefore, production support policies have 

a small role in directly expanding the scale of 

vegetable cultivation (Chen et al., 2022). 

However, the implementation of the production 

support policy can stabilize the vegetable market 

price and improve the vegetable market, to 

improve the enthusiasm of farmers to expand the 

scale of vegetable planting. The direct effect of the 

price fluctuation degree on the scale effect is not 

significant, and hypothesis 4 is not supported. 

However, the mediation effect of scale effect 

through large-scale planting exists. It indicates 

that the price fluctuation degree may affect the 

scale effect through large-scale planting. Price 

fluctuations degree directly affect the vegetable 

market conditions, thus affecting the income of 

farmers. The scale effect is mainly reflected in the 

continuous improvement of land yield rate and 

agricultural scale (Yang and Li 2019). Scale effect 

has a direct impact on large-scale planting, and the 

market changes may directly affect the decision of 

farmers' future planting scale. At the same time, 

changes in market conditions may encourage 

small business farmers to start to cooperate with 

large cooperatives to form an interest connection 

mechanism, which can improve the degree of the 

regional organization. The vegetable planting is 

gradually intensive and large-scale, which 

continuously increases the scale benefit of 

regional vegetables (Huang and Ding 2016). 

Therefore, the price fluctuation degree has an 

indirect impact on the scale effect through the 

large-scale regional vegetable planting. 

5. Conclusion 

Based on the field data of vegetable planting 

farmers in the Nanhe district, Xingtai city, Hebei 

province, this paper summarizes the impact of the 

current production support policies on the 

vegetable planting scale. The influence 

relationship of production support policy on 

vegetable planting scale was explored. It is 

verified by proposing an estimated model using 

structural equations. The structural equation 

model results are shown that the product support 

policy has a significant positive impact on the 

scale effect and the price fluctuation degree. It 

shows that the product support policy plays an 

important role in stabilizing vegetable market 

prices, improving the scale effect of the vegetable 

industry, playing the role of scale economy, and 

promoting the scale of regional vegetables. The 

scale effect and the price fluctuation degree have 

a significant positive impact on the scale planting. 

It indicates that the higher the scale of vegetable 

planting, the stronger the ability of farmers to 

resist risk. When the vegetable market is better 

and the price fluctuation is small, it has a greater 

impact on the decision of farmers to expand the 

scale of vegetable planting. 

The Bootstrapping results showed that the 

production support policy had no direct and 

significant impact on the large-scale planting. 

However, the mediation effect on large-scale 

planting produced through the price fluctuation 

degree does exist. It indicates that the production 

support policies may affect the large-scale 

planting through the degree of price fluctuations. 

The price fluctuation degree has no direct effect 

on the scale effect, but the mediation effect on the 

scale effect produced through scale planting 

exists. It indicates that the price fluctuations 

degree may affect the scale effect through large-

scale planting. 

The conclusions of this study have some policy 

implications. On the one hand, it is necessary to 

increase the content of policy subsidies and 

improve the policy system. The focus of vegetable 

production support policies should not be limited 

to traditional agricultural subsidies but should be 

based on reality and formulate more effective 

policies for farmers to improve the farming and 

business environment. It is necessary to increase 

financial investment, innovate the policy-based 

agricultural insurance system, increase the input 

level of support policies for vegetable production 

factors and the level of the labor force, and 

increase the transfer income and wage income of 

farmers. On the other hand, strengthen policy 

implementation and expand the scope of policy 

support. It’s necessary to expand the scope of 

current vegetable production support policies and 

increase policy input to family farmers. Provide 

infrastructure construction and agricultural 

material supply support, ensuring timely 
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distribution of subsidies and implementation of 

policies.  

Secondly, it is necessary to increase technical 

training and increase the frequency of grass-roots 

technical promotion services. Technical services 

cannot be limited only to co-operatives and family 

farms. It’s needed to attach importance to the 

training of professional farmers, improve the level 

of planting technology, and cultivate more 

farmers with professional ability. In addition, 

local governments should strengthen the 

assessment of policy implementation, timely 

review the implementation of local vegetable 

production subsidy policies, and strengthen 

supervision. Finally, in order to better promote the 

large-scale development of the regional vegetable 

industry, it is necessary to strengthen the 

cooperation between scale operators and farmers. 

The organizational function and operational 

advantages of agricultural cooperatives should be 

exerted, gather the scattered farmers and carry out 

scale operations. It is helpful to avoid the 

economic risks brought about by excessive market 

price fluctuations, stabilize the market situation, 

improve the income of farmers, and promote the 

intensive and large-scale development of the 

regional vegetable industry. 

Limitations of the Study 

Limited to the research level, this study has the 

following insufficiency.  

First, the data sample size of this study was small 

to some degree. Second, the questionnaire design 

is not complete enough. The data obtained are not 

detailed enough to objectively reflect the real 

attitude of farmers. In future research, follow-up 

surveys can be carried out and follow-up visits to 

farmers in the research areas. The data from 

different periods can be obtained to further verify 

the causal relationship between the variables in 

the model. Second, it’s needed to increase the 

survey area, expand the sample coverage, and 

further verify the conclusions of this study. 

Acknowledgment 

This research is supported by the National Science 

Foundation of China (NO.71873052). 

Conflict of Interest 

Auhtors declare no conflict of interest. 

References 

Bovay, John, and Daniel A Sumner. 2018. 

'Economic Effects of the US Food Safety 

Modernization Act', Applied Economic 

Perspectives and Policy, 40: 402-20. 

Chen, Zhigang, Qianyue Meng, Kaixin Yan, and 

Rongwei Xu. 2022. 'The Analysis of 

Family Farm Efficiency and Its 

Influencing Factors: Evidence from Rural 

China', Land, 11: 487. 

Demirdöğen, Alper, Emine Olhan, and Jean-Paul 

Chavas. 2016. 'Food vs. fiber: An analysis 

of agricultural support policy in Turkey', 

Food Policy, 61: 1-8. 

Ding, Kai, and Filippo Rebessi. 2020. 'Optimal 

agricultural policy: small gains?', 

Economic Inquiry, 58: 1907-28. 

Dong, Ying, Yueying Mu, and David Abler. 2019. 

'Do farmer professional cooperatives 

improve technical efficiency and income? 

Evidence from small vegetable farms in 

China', Journal of Agricultural and 

Applied Economics, 51: 591-605. 

Gu, Hai-Ying, and Chang-Wei Wang. 2020. 

'Impacts of the COVID-19 pandemic on 

vegetable production and 

countermeasures from an agricultural 

insurance perspective', Journal of 

Integrative Agriculture, 19: 2866-76. 

Huang, Jikun, and Jiping Ding. 2016. 

'Institutional innovation and policy 

support to facilitate small-scale farming 

transformation in China', Agricultural 

Economics, 47: 227-37. 

Ji, Long, Liangzhi You, Linda See, Steffen Fritz, 

Chongguang Li, Shenyong Zhang, and 

Gucheng Li. 2018. 'Spatial and temporal 

changes of vegetable production in China', 

Journal of Land Use Science, 13: 494-507. 

Kneafsey, Moya, Laura Venn, Ulrich Schmutz, 

Bálint Balázs, Liz Trenchard, Trish 

Eyden-Wood, Elizabeth Bos, Gemma 

Sutton, and Matthew Blackett. 2013. 

'Short food supply chains and local food 

systems in the EU. A state of play of their 

socio-economic characteristics', JRC 

scientific and policy reports, 123: 129. 

Kong, Fantao, Haipeng Yu, Jing Zhang, Hongyu 

Zhang, Jifang Liu, and Iop. 2019. 

"Thoughts on Promoting Effective 

Docking and Maintaining Reasonable 

Price Fluctuation in Agricultural Products 

Production and Marketing." In 3rd 

International Workshop on Renewable 



Zhang et al.,  J. Innov. Agric. Soc. Dev. 2022, 1(1):33-45 

45 
45 

 

Energy and Development (IWRED). 

Guangzhou, PEOPLES R CHINA. 

Liao, Liuwen, Hualou Long, Xiaolu Gao, and 

Enpu Ma. 2019. 'Effects of land use 

transitions and rural aging on agricultural 

production in China’s farming area: A 

perspective from changing labor 

employing quantity in the planting 

industry', Land Use Policy, 88: 104152. 

Marcu, Nicu, and Georgeta-Madalina Meghisan. 

2015. 'Marketing culture and employee 

responsibility influence on mobile 

telecommunications companies’ turnover', 

Procedia Economics and Finance, 22: 

277-81. 

Mariyono, Joko. 2018. 'Profitability and 

determinants of smallholder commercial 

vegetable production', International 

Journal of Vegetable Science, 24: 274-88. 

Prosperi, Paolo, and Georgios Kleftodimos. 2021. 

'Estimating the effects of an agricultural 

producer subsidy on the availability and 

accessibility of fruit, vegetables and 

pulses in France'. Retrieved March 20, 

2022. from European Public Health 

Alliance. https://epha.org/wp-

content/uploads/2021/05/modelling-

study-effects-of-producer... 

Qian, Jiarong, Shoichi Ito, and Zhijun Zhao. 2020. 

'The effect of price support policies on 

food security and farmers’ income in 

China', Australian Journal of 

Agricultural and Resource Economics, 64: 

1328-49. 

Qiang, Wenli, Shuwen Niu, Xiang Wang, Cuiling 

Zhang, Aimin Liu, and Shengkui Cheng. 

2019. 'Evolution of the global agricultural 

trade network and policy implications for 

China', Sustainability, 12: 192. 

Rana, MM. 2021. '6. Problem Confrontation of 

Vegetable Growers in Production and 

Marketing of Vegetables: Evidence from 

Northern Region of Bangladesh', Journal 

of Agriculture, Food and Environment 

(JAFE)| ISSN (Online Version): 2708-

5694, 2: 33-40. 

Schreinemachers, Pepijn, Mei-huey Wu, Md 

Nasir Uddin, Shahabuddin Ahmad, and 

Peter Hanson. 2016. 'Farmer training in 

off-season vegetables: Effects on income 

and pesticide use in Bangladesh', Food 

Policy, 61: 132-40. 

Shrestha, Rudra Bahadur, W-Ch Huang, 

Shriniwas Gautam, and Thomas Gordon 

Johnson. 2016. 'Efficiency of small scale 

vegetable farms: policy implications for 

the rural poverty reduction in Nepal', 

Agricultural Economics, 62: 181-95. 

Song, Bingjie, and Guy M Robinson. 2020. 

'Multifunctional agriculture: Policies and 

implementation in China', Geography 

Compass, 14: e12538. 

Wang, Xiujuan, and Jilian Hu. 2016. 'Research on 

the development of rural family farm: A 

case study of Shandong province in 

China', Agricultural Sciences, 7: 196. 

Yang, Lun, Moucheng Liu, Fei Lun, Qingwen 

Min, and Wenhua Li. 2019. 'The impacts 

of farmers' livelihood capitals on planting 

decisions: A case study of Zhagana 

Agriculture-Forestry-Animal Husbandry 

Composite System', Land Use Policy, 86: 

208-17. 

Yang, Yu, and Zhang Li. 2019. 'Analyzing Factors 

Contributing to Farmers' Willingness to 

Participate in Rural Cooperative Finance 

Organizations', Journal of Northeast 

Agricultural University (English Edition), 

1. 

Zhang, D, A Saboor, W Chen, and M Rizwan. 

2020. 'Measuring Returns to Scale Among 

Vegetable Producers Under Technological 

Change: An Evidence From China, Journal 

of Animal and Plant Sciences, 30: 475-84. 

 


